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Background 
 Abdominal (open) hysterectomy is a surgical procedure that removes the uterus through an 
incision in the abdomen. 
 Laparoscopic hysterectomy is intended to replace abdominal hysterectomy. It gives the 
surgeon superior visibility inside the pelvis than during abdominal surgery. This is in part 
because of the possibility to magnify the image on the screen and because the lighting is 
much better during laparoscopy. Such approach is supposed to offer the prospect of 
improved outcomes and gains in cost effectiveness1. 
 The number of inpatient hysterectomies performed in the United States has declined 
substantially over the past decade. Abdominal hysterectomy declined from 65% of 
procedures in 1998 to 54% by 2010. Laparoscopic hysterectomy declined to 9% of 
procedures in 20102. 
 Most published studies comparing the costs of abdominal (open) vs laparoscopic procedures 
were conducted only within respective countries.  
 
Laparoscopic procedures appear to result in higher hospital costs across studies conducted in several regions, which is consistent with the findings from a recent systematic review1. US has reported 
highest direct hospital costs. The evidence in addition to perioperative outcomes regarding direct hospital costs in Asian-Pacific countries is relatively limited. Comparison of direct hospital costs is 
challenging due to different costing structures and variations in reimbursement and clinical practices across countries. A standardized costing methodology guideline is warranted and may shed light on 





 A PubMed search was performed using the keywords: (Hysterectomy[MeSH]) AND (cost 
OR economic) AND (laparoscopic AND open) NOT (robot) with results limited to 
publications of human subject studies in English. 
 Publication dates: January, 1, 2006 to November, 30, 2015. 
 Studies comparing minimally invasive surgical techniques (laparoscopic or laparoscopic-
assisted) to open surgical techniques were selected and studies of comparisons other 
than minimally invasive versus open procedures (e.g. robotic or vaginal) were excluded. 
 All abstracts were filtered, including meta-analysis, RCTs and observational studies 
excluding case studies. 
 Key data abstracted: Country, year, setting, type of study, cost calculation method, 
approach, OR cost per minute and total direct cost reported. 
 Operating room (OR) cost include OR time and equipment cost. Some studies may also 
include anesthesia cost and do not have the granularity to be teased out. 
 We derived the unit cost for OR by dividing the OR cost over the mean OR time  (minutes) 
and the unit total cost by dividing the total cost reported over the mean length of stay 
(days) reported in each study.   
 All cost values were adjusted for inflation and reported as 2016 real U.S. dollars. 
Results 
 Twenty of 89 articles were included in the analysis. Eleven (55%) studies were conducted in North America 
with the remaining based in European and Asian-Pacific countries.  
 For laparoscopic hysterectomy, two recent meta-analyses reported longer operating time (22-53 mins)21,22, 
shorter hospital stays (3 days)22 and less blood loss (183-267 mL)21,22. 
 A systematic review reported higher total costs for laparoscopic ($4,467) versus abdominal approach 
($3,809)1.  
 Direct hospital costs varied dramatically across countries. In North America, the cost of operating rooms 
(minute) ranged from $9-$35 for open procedures and $7-$45 for laparoscopies. The anesthesia cost (minute) 
ranged from $8-$12 and the hospital cost (day) ranged from $1,489-$4,884 and $2,434-$13,685 for 
abdominal and laparoscopic hysterectomy, respectively .  
 In European countries, the cost of operating rooms (minute) ranged from $8-$29 for open procedures and 
$14-$26 for laparoscopy. The hospital cost (day) ranged from $784-$2,537.  
 In Asia, the cost of operating rooms (minute) ranged from $6-$13 for open procedures and $9-$23 for 
laparoscopies. The hospital cost (day) ranged from $182-$1,797.  
 
Objective 
 This study aims to identify the range of direct hospital costs associated with a minimally 
invasive or abdominal hysterectomy procedure across different countries.  
Table 1. Selected Study Characteristics, Design, Cost and Cost Analysis Methodologies 
1. Bijen, C. B., Vermeulen, K. M., Mourits, M. J., & De Bock, G. H. (2009). Costs and effects of abdominal versus laparoscopic hysterectomy: 
systematic review of controlled trials. PLoS One, 4(10), e7340. 
2. Wright, J. D., Ananth, C. V., Lewin, S. N., Burke, W. M., Lu, Y. S., Neugut, A. I., ... & Hershman, D. L. (2013). Robotically assisted vs laparoscopic 
hysterectomy among women with benign gynecologic disease. Jama, 309(7), 689-698. 
3. Boggess, J. F., Gehrig, P. A., Cantrell, L., Shafer, A., Ridgway, M., Skinner, E. N., & Fowler, W. C. (2008). A comparative study of 3 surgical 
methods for hysterectomy with staging for endometrial cancer: robotic assistance, laparoscopy, laparotomy. American journal of obstetrics 
and gynecology,199(4), 360-e1. 
4. Barnett, J. C., Judd, J. P., Wu, J. M., Scales Jr, C. D., Myers, E. R., & Havrilesky, L. J. (2010). Cost comparison among robotic, laparoscopic, and 
open hysterectomy for endometrial cancer. Obstetrics & Gynecology, 116(3), 685-693. 
5. Wright, J. D., Herzog, T. J., Neugut, A. I., Burke, W. M., Lu, Y. S., Lewin, S. N., & Hershman, D. L. (2012). Comparative effectiveness of minimally 
invasive and abdominal radical hysterectomy for cervical cancer.Gynecologic oncology, 127(1), 11-17. 
6. Bell, M. C., Torgerson, J., Seshadri-Kreaden, U., Suttle, A. W., & Hunt, S. (2008). Comparison of outcomes and cost for endometrial cancer 
staging via traditional laparotomy, standard laparoscopy and robotic techniques.Gynecologic oncology, 111(3), 407-411. 
7. Landeen, L. B., Bell, M. C., Hubert, H. B., Bennis, L. Y., Knutsen-Larson, S. S., & Seshadri-Kreaden, U. (2011). Clinical and cost comparisons for 
hysterectomy via abdominal, standard laparoscopic, vaginal and robot-assisted approaches. South Dakota Medicine. 
8. Wright, K. N., Jonsdottir, G. M., Jorgensen, S., Shah, N., & Einarsson, J. I. (2012). Costs and outcomes of abdominal, vaginal, laparoscopic and 
robotic hysterectomies. JSLS, 16(4), 519-524. 
9. Yu, X., Lum, D., Kiet, T. K., Fuh, K. C., Orr, J., Brooks, R. A., ... & Chan, J. K. (2013). Utilization of and charges for robotic versus laparoscopic 
versus open surgery for endometrial cancer. Journal of surgical oncology, 107(6), 653-658. 
10. Jonsdottir, G. M., Jorgensen, S., Cohen, S. L., Wright, K. N., Shah, N. T., Chavan, N., & Einarsson, J. I. (2011). Increasing minimally invasive 
hysterectomy: effect on cost and complications. Obstetrics & Gynecology,117(5), 1142-1149. 
11. Venkat, P., Chen, L. M., Young-Lin, N., Kiet, T. K., Young, G., Amatori, D., ... & Chan, J. K. (2012). An economic analysis of robotic versus 
laparoscopic surgery for endometrial cancer: costs, charges and reimbursements to hospitals and professionals. Gynecologic 
oncology,125(1), 237-240. 
12. Abdelmonem, A., Wilson, H., & Pasic, R. (2006). Observational comparison of abdominal, vaginal and laparoscopic hysterectomy as 
performed at a university teaching hospital. Journal of reproductive medicine, 51(12), 945-954. 
13. Reynisson, P., & Persson, J. (2013). Hospital costs for robot-assisted laparoscopic radical hysterectomy and pelvic 
lymphadenectomy.Gynecologic oncology, 130(1), 95-99. 
14. Baffert, S., Alran, S., Fourchotte, V., Traore, M. A., Simondi, C., Mathevet, P., ... & Dupre, P. F. (2015). Laparoscopic hysterectomy after 
concurrent radiochemotherapy in locally advanced cervical cancer compared to laparotomy: A multi institutional prospective pilot study of 
cost, surgical outcome and quality of life. European Journal of Surgical Oncology (EJSO). 
15. Coronado, P. J., Herraiz, M. A., Magrina, J. F., Fasero, M., & Vidart, J. A. (2012). Comparison of perioperative outcomes and cost of robotic-
assisted laparoscopy, laparoscopy and laparotomy for endometrial cancer. European Journal of Obstetrics & Gynecology and Reproductive 
Biology, 165(2), 289-294. 
16. Desille-Gbaguidi, H., Hebert, T., Paternotte-Villemagne, J., Gaborit, C., Rush, E., & Body, G. (2013). Overall care cost comparison between 
robotic and laparoscopic surgery for endometrial and cervical cancer. European Journal of Obstetrics & Gynecology and Reproductive 
Biology, 171(2), 348-352. 
17. Bijen, C. B., Vermeulen, K. M., Mourits, M. J., Arts, H. J., ter Brugge, H. G., van der Sijde, R., ... & de Bock, G. H. (2011). Cost effectiveness of 
laparoscopy versus laparotomy in early stage endometrial cancer: a randomised trial. Gynecologic oncology, 121(1), 76-82. 
18. Lu, Z., Yi, X., Feng, W., Ding, J., Xu, H., Zhou, X., & Hua, K. (2012). Cost–benefit analysis of laparoscopic surgery versus laparotomy for patients 
with endometrioid endometrial cancer: Experience from an institute in China.Journal of Obstetrics and Gynaecology Research, 38(7), 1011-
1017. 
19. Lee, M., Kim, S. W., Paek, J., Lee, S. H., Yim, G. W., Kim, J. H., ... & Nam, E. J. (2011). Comparisons of surgical outcomes, complications, and 
costs between laparotomy and laparoscopy in early-stage ovarian cancer.International Journal of Gynecological Cancer, 21(2), 251-256. 
20. Tapper, A. M., Hannola, M., Zeitlin, R., Isojärvi, J., Sintonen, H., & Ikonen, T. S. (2014). A systematic review and cost analysis of robot-assisted 
hysterectomy in malignant and benign conditions. European Journal of Obstetrics & Gynecology and Reproductive Biology, 177, 1-10. 
21. Palomba, S., Falbo, A., Mocciaro, R., Russo, T., & Zullo, F. (2009). Laparoscopic treatment for endometrial cancer: a meta-analysis of 
randomized controlled trials (RCTs). Gynecologic oncology, 112(2), 415-421. 
22. Walsh, C. A., Walsh, S. R., Tang, T. Y., & Slack, M. (2009). Total abdominal hysterectomy versus total laparoscopic hysterectomy for benign 














 ISPOR 21th Annual International Meeting, May 21- 25, 2016, Washington DC, USA 
Citation/Year Country/Setting Type of Study Cost Calculation 
Methodology 
Approach OR Cost  
(per Min) 
Total Direct Cost 
Reported 
Barnett et al., 2010 
US 
Single Center 
Decision modeling Bottom-up (Cost) 
Laparoscopic 
N/A 
 $                       7,305  
Open  $                       7,780  
Wright et al., 2012 
US 
National Database 
Observational Top-down (Cost) 
Laparoscopic 
N/A 
 $                     12,834  
Open  $                     10,484  
Bell et al., 2008 
US 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic  $           7.3   $                       6,176  
Open  $           9.2   $                       8,218  
Landeen et al., 2011 
US 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic  $         18.2   $                       4,967  
Open  $         12.9   $                       4,468  
Wright et al., 2012 
US 
Single Center 
Observational Bottom-up (Charge) 
Laparoscopic  $       203.3   $                     42,526  
Open  $       189.6   $                     48,420  
Yu et al., 2013 
US 
Multi-Center 
Observational Bottom-up (Charge) 
Laparoscopic 
N/A 
 $                     41,294  
Open  $                     40,506  
Jonsdottir et al., 2011 
US 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic  $         45.3   $                     13,685  
Open  $         35.2   $                     14,073  
Venkat et al., 2012 
US 
Single Center 
Observational Bottom-up (Cost) Laparoscopic  $         25.4   $                       8,460  
Abdelmonem et al., 2006 
US 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic 
N/A 
 $                     21,222  
Open  $                     19,537  
Reynisson et al., 2013 
Sweden 
Single Center 
Observational Bottom-up (Cost) Open  $         28.7   $                     13,765  
Baffert et al., 2015 
France 
Multi-Center 
Observational Bottom-up (Cost) 
Laparoscopic  $         25.6   $                     15,220  
Open  $         15.9   $                     13,758  
Coronado et al., 2012 
Spain 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic  $         14.4   $                       6,163  
Open  $           9.8   $                       6,280  
Desille-Gbaguidi et al., 2013 
France 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic (endometrial cancer)  $         16.6   $                      9,664  
Laparoscopic (cervical cancer)  $         16.3   $                    11,312  
Bijen et al., 2011 
Netherland 
Multi-Center 
RCT Bottom-up (Cost) 
Laparoscopic  $         16.0   $                      3,673  
Open  $           8.2   $                      3,919  
Lu et al., 2012 
China 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic  $           9.0   $                      2,301  
Open  $           5.6   $                      1,818  
Lee et al., 2011 
Korea 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic  $         22.9   $                    10,783  
Open  $         12.5   $                      8,958  
Tapper et al., 2014 
Finland 
Single Center 
Observational Bottom-up (Cost) 
Laparoscopic 
N/A 
 $                      4,497  
Open  $                      5,522  
Bijen et al., 2009 Netherland Systematic review Top-down (Cost) 
Laparoscopic  $         20.0   $                      4,467  
Open  $           7.4   $                      3,809  
 Figure 1. Average Total Direct Cost Reported per Day 
* Studies reported charge or payment data were excluded  
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